Physical children growth is measured by using anthropometric measures i.e. weight, height and head circumference. The children around two years old grow rapidly, and than decrease slowly along with increasing of children age. It means that locally model approach is more appropriate to the data. Kernel smoothing is one of estimation methods in nonparametric regression. In this paper, we study about Kernel smoothing in multi-response nonparametric regression model and apply it for estimating children up to five years old growth. The model consists of three response variables i.e. weight, height and head circumference, and age as a predictor variable. For determining optimal bandwidth for each response variable, we use cross-validation method. Based on children data in Surabaya 2010, and the 50 th percentiles estimation of weight, height and head circumference versus age, we obtain the mean squared error value is 0.05583 and coefficient of determination is 99.99%. The estimation model of children growth curve based on multi-respon kernel smoothing shows fluctuation of the curve and gives mean squared error value tends to zero and coefficient of determination tends to one. These facts mean that the estimation has satisfied goodness of fit criterion.
Introduction
Narendra, et al [3] stated that the growth of children during the first 12 months increases rapidly and then it decreases along with increasing of children age. Therefore, locally nonparametric regression model approach is more appropriate for this kind of data patterns. According to Roumeliotis [4] , anthropometric measure is used to assess the physical growth of children under five years old are weight, height and head circumference. It means that the estimation of children growth curve would be more realistic if it was modeled simultaneously by multi-response nonparametric regression approach noticed the correlation among responses.
Many authors studied multi-response nonparametric regression model. Wang et al. [5] proposed spline smoothing for estimating nonparametric functions from bivariate data with the same variances of errors for each same response and applied it to hormone data. Welsh and Yee [6] considered bi-response local linear regression and applied it to blood pressure data which has response variables i.e., systolic and diastolic and predictor variable i.e., Body Mass Index (BMI). Lestari et al. [2] studied the estimating of multi-response nonparametric regression based on spline smoothing in case of heteroscedasticity of variance. Chamidah et al [1] studied estimation of multiresponse local polynomial regression model and applied the model to estimate growth curve of children up to 5 years of age based on their weight, height and head circumference.
The goals of this research are to estimate multi-response nonparametric regression model based on Kernel smoothing and also apply the model to the children data in Surabaya for estimating children growth curve on health card which is in Indonesian called as Kartu Menuju Sehat (KMS). Related to application of model on the data, we need open source software (OSS) R to analyze the data by creating code on OSS-R. 
Theoritical estimation model
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Based on equation (5), we can write equation (1) in matrix notation as follows:
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, ,..., th percentile. Here, the data follows multi-response nonparametric regression model. Based on sample of children up to five years old in Surabaya 2010, we get plotting of percentiles of weight, height and head circumference versus age as showed in Figure 1 , Figure 2 and Figure 3 , respectively. ) ascending to predictor variable ( i x ) c. determine kernel function that is used i.e. Gaussian function These results as in Table 1 are used for estimating children growth chart in KMS based on the three responses kernel estimation can be showed in Figure 4 as follows: Figure 4 . Chart of KMS for children in Surabaya
Based on Table 1 , the estimation of the 50 th percentiles of weight, height and head circumference versus age give the mean squared error 0.05583 and coefficient of determination 99.99%. Plots the estimation of 50 th percentiles of weight, height and head circumference versus age are shown in Figure 5 . 
Conclusion
By using the same data [1] , the KMS Chart of child growth in Surabaya 2010 based on Kernel smoothing as given in Fig. 4 is rougher than KMS chart based on local polynomial estimation [1] . The simultaneous model estimation for estimating of children growth chart based on multi-response kernel model shows fluctuation of curve estimation and gives mean squared error value tends to zero and coefficient of determination value tends to one. The simultaneous model estimation is better than the partial single response approach because of the strong correlations among all three response variables.
